The enrichment of a neuronal growth cone collapsing activity from embryonic chick brain.
We have devised a simple bioassay for the identification of molecules that inhibit growth cone motility. Chick dorsal root ganglion (DRG) growth cones extending on laminin collapse when exposed to a suspension of embryonic brain membranes. Detergent-solubilized membranes from which the detergent has been removed collapse DRG growth cones extending on either laminin or chick L1. Collapse occurs over a time course of minutes and is fully reversible. Solubilized liver, primary fibroblast, or RN22 schwannoma cell membranes do not collapse DRG or retinal growth cones. Solubilized PC12 membranes cause retinal but not DRG growth cones to collapse. The collapsing activity from embryonic brain is heat-labile, is trypsin-sensitive, and behaves as a macromolecule on a sizing column. It can be enriched 100-fold by chromatography on heparin and hydroxylapatite. These results are consistent with the idea that growth cone motility is inhibited by specific membrane-associated proteins in the developing nervous system.